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Problems  of  Diffusion  in  a Low  Pressure  Gas  Stream  as  Related  to 
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experimental  features.  Moreover,  so'-e  hydrodynamic  end  experimental  espec 


cloud  technique  to  the  study  of  unlmolecular  reactions,  we  considered  it  near  the  no„,e  u of  exper, mental  interest.  Moreover,  the  nozzle  configuration 

desirable  to  examine  the  existing  theoretical  treatments  of  the  diffusion-flow  als0  affects  the  adjace„t  velocUy  field  and  must  be  considered. 


no  reaction  and  additional  terms  can  be  included  to  reduce  the  source  size.  Mathematical  Treatment 


where  1 is  the  intensity  of  the  source  (particles/time).  This  leads  to  the 
well-known  result  (which  simplifies  for  the  case-  k * 0), 


Boundary  conditions  other  than  eq.  Ill  may  be  applied  to  eq.  II,  e.g.,  see  This  can  be  Integrated  to  give 


Cl  4-» 


same  diffusion  coefficient  as  the  reactant,  conservation  of  material  leads 


between  the  detector  center 


RESULTS  AND  DISCUSSION  Another  source  of  error  in  the  measurerents  at  high  z Is  the  deterr.iration 


with  v /D  for  the  larger  nozzle  M-2.  In  fact,  the  ratio  of  the  slopes  is  the 


The  radial  inlet  described  above  was  modified  by  an  axial  tubular  extension 


Transverse  concentration  profiles  in  the  pv  direction  exhibited  the  downstream  may  result  In  a 5-1 0%  decrease  in  the  apparent  3 values. 


configuration,  B = 1.4  x 10'2  Q.  and  for  the  downstream  configuration,  of  parabol1c  flow,  which  Is  found  to  be  Bp  - 2.06  x 10'2  Q at  22°C.  he  define 

B : 2 x 10*2  0.  The  difference  in  these  two  values  is  attributed  to  the  ^ reduced  value>  B . B/B  , wMch  measures  the  adherence  to  the  idealized 


eq.  XXI  were  computed  for  two  sets  of  variables.  In  ore  case,  D was  fir»d 


slope  U.  In  fact,  for  S > 2 cm,  this  linear  relationship  holds  we 


his  may  be  an  artif actual  consequence  of  the  perturbed  velocity  field.  value  U = 62  cm  sec*  which  is  n.  70 % of  the  predicted  axial  parabolic  vel 


delay  ^easu regents  were  also  made  at  z = 0 where  nozzle  perturbations 


P particles  were  started  at  the  origin.  The  locations  of  the  particles  after  simulated  values  for  matrix  elements  V,  , (App.  2).  Excellent  agreeren 


calculation  thus  correctly  simulates  the  conbined  diffusion  and  convection  cases  is  Identical  and  therefore  the  observed  agreement  shows  that  the  velocity 

processes.  profile  differences  have  negligible  effect  on  the  behavior  on  axis.  Far  off 


profile  for  z - 3.9  cm  is  illustrated,  along  with  the  flat  velocity  case.  Excel-  simulation  at  z * 3.9,  U(0)/D  = 4 and  40z/rpo  a 0.5,  a ratio  of  8.  Even  under 

lent  agree-ent  exists  between  the  two  time  behaviors  and  with  the  theoretical  these  borderline  conditions,  steady-state  and  time-dependent  concentrations  con- 


In  the  Introduction,  reference  was  rrade  to  a tine-dependent  calculation 


Isomerization  reaction,  the  relative  depletion  by  reaction  can  be  determined  at 


300  molecules  each  underwent  10  diffusion  events  in  turn.  The  randc?'  nurber 


TABLE  I.  Comparison  of  experimental  B and  reduced  B values.  TABLE  II.  Least  squares  values  for  various  n-step  input  functions. 


TABLE  IV.  Relationships  of  Monte  Carlo  parameters  to  physical  constan 
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Fig.  5 Plot  of  apparent  vertical  shift  in  maximum  of  vertical  concentration  pro- 


Mo^te  Carlo  calculated  populations  of  grains  ^ ( App . 2)  for  case  Fig.  ]2  Comparison  of  axial  Monte  Carlo  tire  development  profiles  wit*  tha 

of  diffusion  only  (u'e)  * 0)  from  two  simulations.  In  each  case  the  calculated  for  flat  velocity  field  by  eq  XXI  (solid  curve);  the 


calculated  for  R * 1.903  cn. 


